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(57) Abstract: Method and instrument for measuring the bead cutting shape of an electric welded tube accurately without being 
O affected by the difference in the luminance level of an optical cut image between a cut part and a uncut part An optical cut image 

Ois displayed while being superposed on a thin-line image obtained by processing the optical cut image through a specified image 
processing means. 
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Profile of an electric welded tube is approximated by a quadratic function and a region including the coordinate at the apex of a bead 
is specified as the bead. Shape data of the tube surface at a part corresponding to the bead part is then determined from the boundary 
at the left and right ends of the bead part preset for the shape data of the tube surface including the bead part, and the apex position 
of the bead part calculated separate. Subsequently, the width, height and rising angle of the bead, and the level difference at the left 
and right boundary of the bead part and the bare tube part are calculated, respectively, based on the approximate function of the left 
and right bead shapes and the approximate function of the bare tube shape. 
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— K-^gij^Jbtn-sa^e^so^s' Kx i 7 o asfng^g, 1 9 oa**^&«. 

T 1 9 2^|H^g-Cfe4 0 
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Kriaaue^y ki 5 ®m<><<< mi 4©tf*ft3£:£iG]©TaiEfl!U #afctt5 

0 0-2 0 0 0 m m IBS £*K ^ffl*> b ©*M**^iSSSJS*5 -fc t* 

tuiH^ij^Pse i7o, m^^M 1 9 0 *5 it^iB^^^i 9 2 rt. sus^-r 

aj,ki 50 tli^7-Al 1 6 S:i&EtJ"r5&i? UT-Jr — ^/H 6 0 £ tb 

m^. mfe^v k 1 5 o as* ww»^it no ©mj&srin 5 srjBv^-cwKi-a. 
bskisji^-c, i 2 o fa* y y h^tm. i3o»ccda^7, 132141/yA 

12 4l43fe««®» 1 3 4«*^7lH, 1 7 2 {±®^X-^^^lHl8&-X?fe5 = 

Mil 24, 5111 3 4, WWr-f^.&lBl&l 7 2*5 it* 

[US&l 7 6, ^Ifilj^l 7 8, ®*£#fit/&®j&l 8 0, &#*ft|9L|eIj& 1 8 2ffe5„ 

tfria^. y y btttm i 2 o ii, mfe^y k 1 5 0 fo\£&oxmmfe& < w 110 <om 
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/BVfcjh/"^* ITV^CCD, CMO S 4&©¥£#*4fe**-4r/B V^fcjfr 9&*U 

» tStHB»IJe^y Kl 5.0 |i v l*|gfl<z>;fr* 9 13 0 fcS WiftK 12 0, u> 

SfrlE* ^ 9 1 3 0 tf>IS«^gf*. ( a + & ) O-efcSCfc^S* U< , * 

3 0°, $1 II SrfgxiS £ = (2 5 mmx 2 Omm); M*Sfct3:«xlK = 1 3 0 Ox 

lOOOBJUSrffaffikfCffiV^, mm*?)* iff * 

20/l000*cos (70»)/sin (70»+30')= 0. 0069 (mm) 
«2rift©a-tf«tt2 5/1 3 0 0 = 0. 0 1 9 2 (mm) 

ifto, *jiififiiK:*5V'»rr*» (B^rft (flPJa^iRi) 20/zm, (WW^ft) 
ytm i2ot*^7i3o ©afcttasTA^- K«nw»-h*cSE**t-6* 5 k 

E«i-a©#3S1»^&*©ttW5*^fcfcv<>as, 3KK*«ll 20^^7130© 
#tt#j*-*-*FiEasWtt*M(Mf l r o ©JBff:*rifiK ip -t 5 i^Gt 

Hd, ftSKl 2 0 jsiV*^ 91 30|j:15Oj:5 fc«ltfcfc*T?»*^ y K 1 
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ib*fc¥fftefe6 J: 5KiB«UT, #*l*rK***l 3 6 5 4 5 fc*U*K: UT 

*&ib*i <z>&&hij&i 7 4f4 s m^L^t^mu^^^-xmm^ i (i=o...N) \z. 
■cabD, striae 2 ©^niasgi 7 6(4. tijiEYo t ^fesgs ufc*-:? * y hmmm. 

N w *3 4^-iiim^Y^^^^AY^ffiV>T, WlBYtt^fflOill*^-**®*^** 
(O^Y^YO-NwAY, Y 0 +N w AYiY^Y n) I 1 ffli" 2) *> <Z> 

ItMRffglillftl 7 8f4. ti&ifc©J: 5 fcL"r#W£*Lfc I 0, *S4:TM l^b. 

j i J: D^/«eS^ffl©^^*fb-C v (Xi) £3fLfcH 

-T6 0 *Hlfi^T?t4rt^JtSr 1 : 1 t LfcOT?.. J 1 = (10+11) /2T?*tti 

J&S (Xi) fc**L*;h,X = X i 1^W*Q (Xi, Yj) 

m*Mft*i 1 o©»atf 2 0 *>& ****** 1 1 o©if-K 

1 1 1 KUiBltStbfc* 9^*121^ ^13 2 LT#^ 7 1 
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fee 

(§Hi£#iJ 2 ) 

t7*n'^0t$)5, #BJ::Bji*;fc*LTV^V^ if — K h V^—l 1 2*5 it** ft 
t5. 

1 iPI-©t><o«:JB^fttf J: < x ^ISife^JO 18 4 tt£ttlElftK 186lil2©a 
WIE^felll^ 18 411 H&1B# 1 ©if0S^ 1 7 4 «S»Wf-**«*f»©**» 

& i o t^^wM^tcm^mm. j 2 fc©^^jnt, mi ©«*ia*i 7 s t> l 
«trsa«i ©igglili&i 7 4t±. »tfci«to§xI^x i ( i =o...n) 

x-h *) , #fl£[us& 1 8 4 mu<om±n& 1 0 as3fj£<?>HJ£w« J 2 «t 9 ^a*^ 
*^4Ujei-siaK-efc»j, % 2 <D;»llnij& 1 s 6 n ^^y^irj 1 7«f ^©mas© 
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(X i ) Irltiit5t)©-C, ±&(DmiMM 1 X-WiW Lfc^mSS 17 8 (Dm®. J 1 

Mi2®^^«^nigs i 8 o *>±&<Dmmm 1 1 m—e> i t><o*m^int£&^&. * 

— K*J&G>#*J»W{fettBI 1 l©±5"eS>D, ^frW^ji,*. 5 fill ^ — -> a 

tan vitm^atm 1 2roi5tfc!i, >r x©^#^fit5- ttt 
mmm 3 ) 

Hl5tt, tiiif 210 ©rtffilf— K h P 2 1 2 32 tr^Lfc £> 

D % 015Wt, 2 1 4"36S«HM^>r b, 2 2 5 0 3&S*36§I3 

m «t 5 tr — F®ffll&vmffl&W:e>l®fe~-?y K, 2 7 0«jflii > 2 9o#^l 

«3fe^y K2 5 0 tt, mWi^4 h 2 1 4 rof |ft3£:fc'lRl0>T3IMHU 500 
~2 0 0 Omm©tttSat^^ — A»*»b©«JW'*l^ , **fll*5 J:T/y U 

$!l$Pg!*2 7 0 . 3£^3H« 2 9 0*5 J:I*lSflk£e*2 9 2 tt»3ft7>f ^*»6> 

K2 5 0 2 16 ^ftfti-5)5f if — 6 0 "C § *b T W 

5 3&s , Z>M& 4> / © » A «: && <*fc fc S" K*3S ^ot^Si 
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So 

KK. m&^V K2 5 0 tf>#j&£0 1 6 &ffiV^Tl&91-!-3o HI 1 6 IC*5V>T, 2 

20»^!) v \>%U («T, 2 3 0|i*^7, 2 3 2 2 4 

3feMan2 2 4 % 7®2!i2 2 5 v mmf-f^&tBi&z 7 2^^^ 

2 8 1 T'feS. 

X y y Y%U2 2 0\%m^y K2 5 0 ft l£ fe o Ttttttt&ff 2 1 0©»ffi^ 
7Jt< 7^^t^i-5^-K^8>J^5bt* s W#^^{-*fe^*tuS*^ HIHf Ki$fl5£— ;x K2 

5 o £ Wrt® <z>sgfi|ge»>z>J£ < <t5o^ *^a^-e»*«9o**t- J: 

^^723 o h^mm^mMzthtcx y 5/ h*oiM^t«f 2 1 

ttT^S I TV^CCD, CMO S # 3^ & ffl ^ fc * * 7 ^MBlT Z> 
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*5 «t ^ 7mf?£>SB#<^l-^*^*^2 5 2, 2 5 4 4rR§ttfc#3tfc-r* - £ 

(a + /3) #B&9 0'tfeS;H s i* b< , % * 7 <DW\m 

^*Ixffi^= (2 5 mmx2 Omm), W**tt«x#= 1300x100 0 US! £r£?5S 

20/1000* cos (70°) /sin (70°+ 30°) = 0. 0069 (mm) 
tfc, i^^©^fg»2 5/1 3 0 0 = 0. 0 1 9 2 (mm) 

#«W-*5^-Cte. (WJI^TpJ) 2 0 Mm, Cff Wi^Tr}) 

Sfc, *«2 2 0 ^^72 3 0©»TS^- K§Jfill«P±t?SESS-t-S J: 5 I- 
iBUi- 5 ©asa«JT? 5 *T?t>feV^ $ fefclSfciK 2 2 0 t^5230 

HtC ftW 2 2 Ofcit;* ^72 3 0 ttHI 16®J;5 ^«ttfc^»t?tBlJe^!/ K 

*KHWW3S*2 7 0 ro#fi£#g|U::o^-Ci&f3-r5o m®. : r>-?W&m% 2 7 2te, 
^^ 7 2 3 0 ^tti^i-apj^ff -i-^^-iii^eo^S^— ^K^ittttl7Jt5 t>o 

*b T V * 5 % tf> £ 5fHJ ffl i~ £ V > 0 

mmikmmmfe 2 7 5 » % mmi^tcmm^^^ v y h ftvmvmmfcmm&n ? 
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mi 8fo^PPX^i-J:5^, ^^^^l-tlfl^w^ y^^^^^t^^*^ 

sands' K«*2 5 0 »_kaS©85 1 (DmnWkIA — ©«>«T?i^©^ 
£fc, B 2 0 UL*5V>-C, BHfef-^aEifeEl^ 7 2, ^^{b^SUl S& 2 7 5 fit. 

sNJt^taifii^ 2 7 7 it, mm<t^m*ft ? mvmm^vm-'xmmz&w z> . 

- k K:**©'"C» R, B, G*r*t-e*t©*£te * * 
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* i 



SN it 




- i » fret 

TBI 


±.m 


R, G, B <DM&. 




1. 0 


# (0,0,255) 


1. 0 


1. 3 


*ft (0, 128,255) 


1. 3 


1. 7 


ft (0,255,0) 


1. 7 


2. 0 


(36, 255, 0) 


2. 0 


3. 0 


(73,255,0) 


3. 0 


5. 0 


(109,255,0) ' 


5. 0 


8. 0 


MM (146,255,0) 


o. u 


1 0 0 


(182, 255, 0) 


10. 0 


14. 0 


(219, 255, 0) 


14. 0 


16. 0 


Hfe (255, 255,0) 


16. 0 


20. 0 


(255, 159, 0) 


20. 0 


25.0 


(255, 127,0) 


25. 0 


30. 0 


(255, 95, 0) 


30. 0 


40. 0 


(255, 63, 0) 


40. 0 




# (255,0,0) 



(Dytwmm&'e&y . is 2 2 tt® 2 3 o^^j^f^^^^^^s^m-cfeeo - - 

T# ftv> 0 ^*U£*f HI 2 3 i;:^i-©as*^i60!|<D«Bj»a£lfeia*S©W^i'S*B 
5 ) 

2*5 J:t^*ttfcK«i-SilIS-y KW 2 5 0 W:_k5*©*160iJ 1 t R-©**-e 

H! 2 4 fclSSV^, prfcf*—*aE&ia*& 2 7 2, Mft^IHH 2 7 5 (4, 
±5$tf>«#!ll t|f0-O<b<Z>£v SNittffl!fiI!&2 7 7 , ftB«m[Hli& 2 8 8 14. 
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ii 2 5 *±*ttiM&* 2 i o mmf%^*mi&M<D%imx~®.m z tifcwm k 

©7£-gl$rilf^-C& 9 x 026{iH!2 5 <D}fe-gJ$fM^< : H-^£*L63fe-^^^<£^i^ 

teats*!*-?**, ^t, @26 ^(o^ffTj^raj^ttswaiflsjesrKiiHdiJR© 
rz<D&mmx&z&s&3fc<o&i£v<n&^X'&ztb&mm-rz> ^ 1 i*-?* 

#tf>«Jjgilfc o»»«fe«rl»ih*rs - k&X%1z 0 

5 , s Nj±;^tti[Hiii& 2 7 7 ^<Dm<on^mmm.nm^m<D-^>^^^\^mt. 

sir, mm&&m b^f^m<Dmmm\z.o^xm.m-r?>o 

131 t£**&mizLt>*i>*zn»&&'&<ox— Ffemmmvmmm&mitmi-n 

B&E-efcS. 0 3 1 lC*5VAt\ 3 2 0 ttMSf, 3 0 1 tt#3te^&, 3 0 2 
ttSfcte^a* 3 0 3 lt7 , P7^-^Ifflit, 3 0 4 {47° n 7 4 —A*?— 9 felt 
3 0 5tt^/T^iT*fe5„ 

3 2tt.zfn7 j —)Vf—9 WkM^W: 3 0 4 <Dft%$Mj& : &7FirMi&m 
T'fc5„ 03 2 IC*3V^T, 3 10 f3 4£ IS £ H ft , 3 11 (4^ 1 tf> 13 # ?H jf IeJ 

31 2 &&&nmm&s 3 i 3 i <Dffi,m»m\B}&, 3 i 4 nm 2 ©ei» 
^^mi^, 3 1 5 temm&m\B\&. 3 1 e w:#2 ©«sH»wiaK-e«>6o 
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HJ3 1 fc*5V>-C,«3fc*«3 0 1 t \sXte\'-?- J $ 1 7>7m<D&%m*&& 

*-e*«KHJl*i-* J:5**«r5 ?-«T?«#toK:**l-aJ: $****#« 
Srfflv^tfiv^ tfafcttaMMM*** (LED) t u^xmz-ft^^tc 

a-ft^lk 3 0 2 J: fC«, I T V # 7 PSD (3fe#6*J^e^ttJ*^) & 

T% «ttT^Ji^iifea^*5^?rtffiLfcf^(^^ '>*< *> 1 ®» 
W © IB Sr **1" 5 IRI M U o -3 it 3 &3I # fo S w {4 vn ? £ T- 1> * v>„ 

Hr,»ui**tfc®ife»±^ y y h3fe©#^fc*#«¥rE**©»#t>Ei<$fc fc*«> 

3 0 1 ^^©A^afcitfW^ 3 0 2 

(a + i5) *l»9 o'^fcsr^s* u< . mm^Bt3 

-3V>-C&5ti-*U£ «fcv> 0 *3S^-Ctt*«d^e>©^ y ^ hftJ»***i£a = 6 0°, 
}t&*SSj9 = 3 0% Um<D$&m&m («) x»§ (£) = (2 5mmx2 0mm), 
®* #:J2$tx^ = 6 4 0X4 8 0 ®Sf £r#?jifii t LTffl W-o w tbfc: «fc 9 . W# 

2 5/6 4 0 = 0. 0 3 9 1 (mm) 

2 0/4 8 0 *cos (6 0°) /sin ( 6 0 °+ 3 0 •) =0.0209 (mm) 
t ft 5 x ^^W-^Tfi. (tf^Sl^fRl) 4 0 m, 
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^a7>f -junmmu 3 0 3 i-±,m 3 3 t«*t«j:5 j&w*®^^*^ f * 

*5V*TW«fc*&«*«*: u-cr±-«fc3W«lfl2ftia«rff 5 t> © «: ^ *u J: # , # 

*>5VM4*tt**tf a)^* 3 ^ —A' (*uij»i3te'ffc«!sa«©t>©ii'*) ^ ~ 

Wi- 5 cfc 5 fc«|*i-ixtf J: 

r*Ui. *>5«*Ift (XWTjFpJ) ffiasfcov^. »«i:-t*t«:a*i-ilI*«BlK«i 

&5VMSJ: 9 *,5ffi*^F (X*fc#fa) jffi*fcoV^-C*^c*afSr^i-Si 

«fc,Il <D®BmW®& 31111,134 KtfTX 0 -< -As?—* 

% 2 2fe||^r-iHi^i-5 iotfc5©f, 4**nfcia»iB3f, ^ltttt/h2iSI 
I«Sr^ifei-5 J: 5 fcHMfci-attf J:Vn 0 rol 1 ©Hl4§i£3i:iEl8& 3 11 ^7*0 7^ 
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sg 1 (D&mnmm&3 1 3 ^JitHums 1 2a*3*ffiufcx 1 , x r t, 

m^<om.X c 0 ^^:a6-3v^-C,TfB^z>*flP«ISlEI»fcfflv^Sfl[«©fSHS^IlLt^i-«o 
H 3 : 2^#,ft 

X 1 *= (3X1 - XcO) / 2 

X r '= ( 3 X r - XcO) / 2 
^£9, R: x<Xl', x>Xr' 

*»«^teex ©«EBBR*»6>^*tfcX 1 x ^X r '^^S^{^ t> *| 3fe 6& Jtt # 5, 

ltj 2 ro^ffl^miuss 3 1 6 te±i5<£>ffiiM^miHii& 315 03ttj*.as^fx& 
£ a* t* # 5 „ 
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Sr»iaufcte3Lfcfc<0ttB 3 40 i 5 fcfc3.<KfllA*ffllBU*3 l o f* r <d 7° n 

«#*:f?vv to»*, HI 3 50i 5fc2*H*#ffla3*i<* RHUfcHS 5 fcfE 
AU XK X r , X 1\ X r'tt, £ £ g til HO & 3 1 2, «S ffl H ffi HO & 3 1 3 

0 2 0 m ft ft* HI 3 1 4te.«SMffi®S&3 1 3aSfiB!SU*:Xa5*©«5BBfc 

tiBS 3 6 <d^:B<dX 5f-^5. 

ffii^5?fflifi!i&3 i5ftja GvxMbnmmmmn-yTi? s-suy*--? t<D 

UMe (x) fc^ttiU, *03Bf*S:BI 3 7 © J: 5 

8 O J: 5 JKUUfctf- KHM* (8 3 8 (DTm^-T) tX<-m^X 
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P»H-T?&<5. HI 4 0 fc*sv>T* 4 2 0 lili^if, 4 0 1 f4i£ft#gu 4 0 2 
I4«t&¥f*, 4 0 3 ttlf- KBMK*ffl*R, 4 0 4(±^-^^S^«, 4 0 5tt 

wriv^, m-mw&*mi¥mitm* (led) t v^x**— ttuiL-fc/hs©;* 
y s> hftaitsrJBvs ©ass* uv^* y y h<Dmh^m^- Ko**fcJt'<+^ 

/hiv>:i:ii5fl*L<, £j5tMf4 50jum KTtfeS ^ £ ^3* UV^, *^6tJ 
ter4tftH£»#©^«tt«J*©Pifc8!!aK: J: 9 l &<DMb Ltlffl $ ©t? 

fl&flE*4fe^a4 0 2 LT «\ ITV^7^7^PSD ffi^) 

^m^^«-^^^il^^ 1 fc©^^^L^^*^^ ; ^^ J:v ^ r^-Cx 8?3fe^J£ 
4 0 1 ttt^ItriilS^^S^^^ ^fcM&Kte s < 1 

tLfcWffer** y y b3te©»^*>j£*«*£©»^fcl^fcfca©^»T-?tt* 

401 a»e> ©3te©A*ta a *si tj««nfe^a 402 ©iBtt^g 0 

- Ktt©K*s j:t/j»lltt^»ffi|c«<5v^T»*^ttJ:v^*38WT?ttifl!*^SI: 
4 0 1i>fcO^Py h3fe©flRlt^*o-=60 o x WiigLfig. /3 =30°, tt*©ttH&ff 
x^$= (25mmx20mm), M*^: (4^x^=640x480 iB^ Sr^iifit ^ L T/B V^fc„ 
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20/480*cos (60°) /sin (60°+ 30°) = 0.0209(mm) 

25/640= 0.0391(mm) 
bftV, &mMM\z&^X&s ffiljfo (tfflUW^ffa) 40Mm, *3:*riRl (ftt^ 
A) 20|tm <D#MUX\?- Y'T&ft&tiHti^&X'hZo 

9 1 *©»KiU,2fc^tt3fe^il:4 0 l *5 £ t*«&^& 4 0 2CEI^bft*5» 
gl£[p|&4 lot. if-KttHK£0»4 11^ tf-K»«5S«ia*4 1 2 fc. 

'*flp^^35iaia)»4 i 3 fc > if- K«HW«3feia*4 1 4 t , #ma*mni^4 
^t> x — ^&iii4 0 4 ftirco'&gin-ov^i&Bji-r 2> 0 

tuts t*— KlSHKJfeiaiM 1 1 c< Wfa© J: 5 k u-tjfta tr- k 
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MIS K^*tiS«llH]J^4 1 2tt»lirlS© J: o fcR5£T<5 KttBBSrWjfe© 
£{|iJ Xl <x<x c , t«x,<x<x r 02o^tt, ^tb^frKD&Hfc&ttS tr 

SB^^tf-^J:^ tf-F©«* fe*<Z)i:_h^«5^. if- FSP 

ttia*si%»*4-o 5 »,«tns#m*^miii^4 1 stmm-rz^-vj&vwft 
& * * * ^ i~ s o r. *l » -e n ^ n <z> fit * & fit # ^ 9 -7 x m * n * x *f l, r * ^ 

B42B, *«#Ofc4 0 2#»«Ufcs KKPSr^tfVaEffiottfflS:*^ 
-t5S3fc$Stib5^ v 0 1 <B3tijU»rffe-efc 9 .^frSrtf- FEM* 
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gtt^&4 0 3 Ci!) *B|jKb*&3SU"C**lfc*4 0 5 ±<Dm%kfc&$L LfcaS* 

A/fc$cBm, *nje*tBijfiittflisa:3eiaj»4 1 o, if- v$&mwLfe®&4 1 i a s n 

ffiLfc If — KiSffl, H/&&S<D xMH£^ lTV^5 0 *:^Jfe0!lfc::J8V<»-ciR/£«fc« 
IfWtts if — K*S*r*tf.W *flB©HMK5*— 9n (xj, Zi) ( i = 0 N- 1) 

( Xi , Zi ) ( i = i L i R ) Wflpfil^ 

t*. 

Ml 

Hi!), x c =-0.0781 bW-m LfcttSrfllVV If- K«LH©M:3fett^*i9!^Ufc 
®EB&tf) If — Fi|ilWo = 4mm £J1V^. 

x L = x r W 0 / 2 = - 2.0781mm 

x E = x C +W 0 / 2 = 1.9219mm 
fcUfc, i l, i B f±JErtb^tblf- Ktti8©fe«», ^IB&ftatS^ 

if- K^i£^iaK4 i 2 seta© ± 5 ttttf tfctf- Kofe^ 

x = x iR *-C) fcov>T % TIBOE L , E r £^*b^*b*/Mfc-r 6 MP: f l (x) 
(tS2) 

*l = -AWF -^mm,E R = £(z, "AW) 2 ~> 111111 

i=i L M c 
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a Ll x+b u x iL <.x<x iK 

a u x+b v x tr ^x<x ipj 

• a 

a n x+b Ll x tf ^<,x<x, t 



fcfcb. nlJ^O*it-fc5, i P1 i Pn W: i L < "i P1 <...< i «<...< 

i pn-i< i c*^^i"*^^^>7- KV^-C-3?5. m%£&V>mWc. -T B.ft<D* 

o-c. ^it^j-eiss^as lotfesot, eti^"T?«p 1 #p fc$ls^**lB&L 
(1) $fx p *HJfeU.X\ j e©i^^l' % 'C©a ll , :b LIS a L2v b L2 &^ai 
£>ft!£#H;i2fc«><5 r. t &X%^ 



• •» °r.l — 
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(2) _h1BT?*fflbfca L1 , b L1 . a L2> b M *:J^t\ x = x p roi^©M 

£(^)=£(z f -/ L (x)) 2 

= & (2/ - an* ~ ) 2 + £ " fl " x < " *") 2 

<=<t i=i j> 

(3) ±I2C0 (1), (2) ©Sl^t^tlD 
(gfc5£6) 

ttltHfrL, E U ip ) #5 x,pdS**S5i«&^"C*>*. 

(4) ± P BT?*fflLfcx lp fc*tfUfcf t U) tr, a**-K***tr»* 

(i) ~ (4) fc#v*T, i L %i.ic. i .* i *fc****.TH*©**** 

& f j; 9 ^io^f-^tSlt, ^ Xp i:±l5)£^^*E U p ) <z>H#* 
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